Effects of G-CSF treatment on neutrophil mobilization and neurological outcome after transient focal ischemia.
Several recent studies demonstrated beneficial effects of G-CSF treatment (granulocyte colony-stimulating factor) in various CNS disease. Possible mechanisms underlying this activity are neuroprotection, anti-apoptosis, angiogenesis and anti-inflammation. Hence, we investigated the efficacy of G-CSF administration in experimental stroke by determining infarct volume and neurological score in wildtype, G-CSF-deficient and G-CSF-treated G-CSF-deficient mice. Besides, cerebral ischemia is followed by an upregulation of endothelial adhesion molecules which promote leukocyte recruitment to the injured area. In combination with G-CSF-induced leukocytosis, increased peripheral neutrophils could aggregate within microvasculature and additionally impair blood perfusion of the ischemic tissue. Therefore, we analyzed the neutrophil counts in both vessel and tissue compartment 2 and 5 days post-stroke by immunohistochemistry. Here we show that G-CSF deficiency leads to increased infarct volumes, whereas G-CSF substitution revokes detrimental effects by reducing lesion size and enhancing neurological outcome compared to untreated animals. Administration of G-CSF is accompanied by significant increase of circulating neutrophils 2 days post-ischemia but leukocytosis is restricted to the vessel compartment and has no deleterious effect on lesion formation and functional recovery. These observations are likely to be important for therapeutic targeting of G-CSF-mediated neuroprotection in stroke.